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(54) TiUe: SYSTEM AND METHOD FOR ENHANCED WIRELESS COMMUNICATION FEATURES 

(57) Abstract 

A wireless communication apparatus 
capable of providing information requests 
includes a wireless communication device 
(130) having a wireless transceiver config- 
ured to send and receive communications 
across a wireless communication network 
(140). A hands-free unit can he included 
and coupled to the wireless communication 
device (130). The hands-free unit (132) in- 
cludes a speaker and a microphone config- 
ured to provide audio information to a user 
and to accept audio information from the 
user. A position determination system (134) 
determines a location of the apparatus and 
provides position data indicative of such lo- 
cation to a server (136) along with the infor- 
mation request. The server (136) can process 
the information request along with the posi- 
tion information and provide a response to 
the request to the wireless communication 
apparatus. 
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DESCRIPTION 

System And Method For Enhanced 
Wireless Connmunication Features 

Background of the Invention 

5 1 . Field of the Invention 

The present invention relates generally to wireless communication devices 
and more specifically to a system and method for providing enhanced features in 
wireless communication systems. 

2. Related Art 

10 The advent of wireless personal communications devices has revolutionized 

the telecommunications industry. Cellular, PCS and other services provide wireless 
personal communications to businesses and individuals at home, in the office, on the 
road, and virtually anywhere the wireless network reaches. Wireless telephone 
subscribers no longer have to stop at pay telephones along the road, or wait until 

15 they return home or to the office to check messages and return important business 
calls. Instead, wireless subscribers carry out their day to day business from their 
cars, from the jobsite. while walking along the airport concourse, and just about 
anywhere their signals are accessible. 

Thus, it is no surprise that since the introduction of the cellular telephone 

20 service, the number of wireless telephone subscribers has increased steadily. 
Today, the number of wireless telephone subscribers is staggering and still growing 
rapidly. In fact, many households have multiple wireless telephones in addition to 
their conventional land-line services. 

With a market of this size, there is fierce competition among hardware 

25 manufacturers and service providers. In an attempt to lure customers, most 
providers offer handsets with desirable features or attributes such as small size, light 
weight, longer battery life, speed dial, and so forth. Many recent additions to the 
marketplace include multi-functional handsets that even provide pocket-organizer 
functions integrated into the wireless handset. Most manufacturers, however, are 

30 still scrambling to add new features to their communication devices to snare a portion 
of this booming market. 
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Summary of the Invention 

The present invention is directed toward a system and method for providing 
enhanced information to users of wireless communication devices. According one 
aspect of the invention, the information provided is in part based on position 
5 information obtained by the wireless communication device. According to one aspect 
of the invention, the wireless communication device includes a wireless device and 
a hands-free unit that can be operated in conjunction with one another to provide 
hands free operation of the wireless communication device. 

A position determination system such as, for example, a GPS or other 

10 position determination device is included with the wireless communication device to 
enable the position of the device to be determined during operation. When a user 
requests information, the user's position as determined by the position determination 
device, along with the request are sent to a server via the wireless communication 
device. In one application, the wireless communication device actually places a data 

15 call to a server via the wireless communication network and sends the information 
request, along with the current location information, to the server. 

The server utilizes this location information to retrieve requested information 
based on the user's current position. For example, the server may retrieve driving 
directions to a requested destination, information regarding facilities or services in 

20 the vicinity of the user, or other information that may be requested by the user. The 
information retrieved is returned to the user via the wireless network, again in the 
form of a data call. The information returned can be displayed or audibly provided 
to the user to fulfill the user*s request. The user's request can be entered using 
voice commands, keystrokes or keypad input, or a combination thereof. 

25 Where voice commands are utilized, speech recognition can be provided to 

convert the voice into data for transmission to the server. Alternatively, voice 
commands and voice responses can be provided as audio information (albeit in 
digital form for digital communication networks) and exchanged between the server 
and the wireless communication device. One feature and advantage of the invention 

30 is that where location information is useful or required to fulfill a request, the 
information can be automatically provided to the server fulfilling that request. 

Additionally, in applications where the position determination device is 
provided with a hands-free unit 132, functionality can be provided as an add on to 
a user's existing wireless handset or other wireless communication device. As such. 

35 the user does not need to replace his or her handset or phone, he or she simply 
needs to add a hands-free unit with the position determining device. 
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Brief Description of the Drawings 

FIG. 1 is a diagram illustrating an exannple wireless communication device. 

FIG. 2 is a block diagram illustrating a functional architecture that can be 
implemented to provide such information to the user according to one embodiment 
5 of the invention. 

FIG. 3 is an operational flow diagram illustrating an example process for 
requesting information across a wireless network according to one embodiment of 
the invention. 

FIG. 4 is a functional block diagram illustrating an example implementation of 
10 a hands-free unit according to one embodiment of the invention. 

FIG. 5 is a functional block diagram illustrating an example implementation of 
a hands-free unit with voice synthesis and recognition according to one embodiment 
of the invention. 

FIG. 6 is a diagram illustrating an example format for the location information 
15 request and a location information response according to one embodiment of the 
invention. 

FIG. 7 is a diagram illustrating an example processor-based system acc9rding 
to one embodiment of the invention. 

Detailed Description of the Preferred Embodiments 

20 1 . Introduction and Overview 

The present invention is directed toward a system and method for providing 
enhanced information features and services for wireless communication devices. 
According to one aspect of the invention, a position determination system is included 
with the wireless communication device to allow the location of the device to be 

25 determined. The location of the device can be used to provide additional information 
or features to a user of the wireless communication device. In one embodiment of 
this aspect of the invention, the positional or locational information of the wireless 
communication device can be used to retrieve information such as, for example, map 
information; driving information; location information; location of, retailers, goods, 

30 services, or other points of interest in the vicinity of the communication device; or 
other information that may be useful or valuable to a user of the communication 
device. In one implementation, the position information can be sent to a server at 
a remote location from the communication device. The server can access and 
compile requested information and provide the information back to the user via the 

35 wireless communication device. 
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According to another aspect of the invention, voice recognition and speech 
synthesis can be included to provide an enhanced user interface to the infonnation 
system. This enhanced user interface can allow the acceptance of vocal commands 
by a user and provide vocal responses audible to the user. The voice recognition 
5 and speech synthesis can be provided in addition to and to complement the more 
conventional display and keypad interfaces commonly found on wireless 
communication devices. 

2. Example Environment 

Before describing the invention in detail, it is useful to describe a simple 

10 example environment in which the invention can be implemented. One such 
example environment is a wireless communication network such as, for example, a 
cellular, GSM, PCS, radio, or other wireless communication network or service. 
Handsets or communication devices used with such systems provide wireless 
communication services and often include a keypad for control and data entry of the 

15 device, as well as a display to provide information to the user regarding the 
communication or regarding information entered by the user on the keypad. 

Wireless communication handsets or devices such as those that would benefit 
from the various features and aspects of the present invention, can be implemented 
in a number of different configurations with a number of different architectures. In 

20 fact, as will become apparent to one of ordinary skill in the art after reading this 
description, implementation of the features of the present invention is not dependent 
on a particular or specific architecture of the communication device or 
communication network. However, to provide a backdrop for the description of the 
features, an example wireless communication device is described with reference to 

25 FIG. 1. 

Referring now to FIG. 1, the wireless communication device 100 includes a 
processor 104, a speaker 106, a display 108, a keypad 110, a transceiver 1 1 2, a 
memory 114, a microphone 116, a power source 118 and an antennae 120. 
Wireless communication device 100 can be a handheld handset, integrated vehicle 

30 phone or other preferably wireless communication device configured to communicate 
with other communications devices such as, for example, a base station 1 12 or other 
communication device. Contemporary communication handsets typically include one 
or more processors 104 to control the operation and the features of the handset. 
Processor 104 typically has associated therewith computer program code running 

35 on the processor to carry out the functionality of the device. 
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Memory 114 such as RAM, ROM, or other memory, can be included and 
interfaced with the processor to store the program code and to provide other storage 
space for data or other information useful in executing the program code as well as 
in carrying out functions of the handset. In fact, the features and functionality of the 
5 present invention can be implemented using hardware, software, or a combination 
thereof, and such software can run on a processor such as processor 104. 

Communication handsets 100 typically also include a transceiver 122. 
Transceiver 112 provides a transmitter to transmit voice and data information via 
antenna 120 to a recipient communication device such as, for example, base station 

10 112. Transceiver 112 typically also includes a receiver to receive voice and data 
communication from another communication device (e.g., base station 112) and to 
provide the received voice and data information to the user or to facilitate internal 
functionality of the handset. 

User interface portions of the typical wireless communication handset 1 00 

15 include a speaker 106. a display 108. a keypad 110, and a microphone 116. 
Microphone 116 accepts voice or other audio information from the user, converts this 
information to electrical signals such that they can be transmitted by the transceiver 
to a recipient. Likewise, speaker 106 converts electrical signals received by 
transceiver 112 into audio information that can be heard by a user of the wireless 

20 communication device 100. Display 108 can be used to display information to the 
user such as, for example, call information, keypad entry display, signal presence 
and signal strength display, battery life display, or any other information useful to the 
user. Display 108 can Include any type of display, but is preferably a liquid crystal 
display (LCD) due to the LCD's low power consumption characteristics. Display 108 

25 can also include other visual displays such as, for example, light emitting diode 
(LED) indicators or other visual indicators. 

Keypad 110 can be implemented using a numeric or an alphanumeric keypad 
and can also include special function keys. In one embodiment, keypad 110 
includes back lighting such that information on the keys can be viewed by the user 

30 in low light or dark conditions. Many electronic devices including wireless 
communication devices include a flip panel (not illustrated) that can be closed to 
conceal some or all of the keys on the keypad. 

Power source 1 18 is used to provide power to one or more of the components 
of the wireless communication handset 100. Power source 118 can be implemented, 

35 for example, using rechargeable batteries such as NiCad or NiMH rechargeable 
batteries. Other power sources can be included in addition to or in place of batteries. 
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The invention is described herein in terms of this example environment. 
Description in these terms is provided for ease of discussion only. After reading the 
description herein, it will become apparent to one of ordinary skill in the art that the 
present invention can be implemented in any of a number of different communication 
devices where it is desirable to obtain information based on or somewhat related to 
the location of the device. 



Enhanced Device F eatures 

The present invention provides several features and aspects that can be 
included with one or more wireless communication devices such as. for example. 
1 0 wireless telephones described above with reference to FIG. 1 . These features and 
aspects can be implemented individually or collectively to provide enhanced 
functionality to the users. One such feature provides information to a user of a 
wireless communication device based on the location of the user and his or her 

device. ^ . . 

15 FIG. 2 is a block diagram illustrating a functional architecture that can be 

implemented to provide such information to the user according to one embodiment 
of the invention. Referring now to FIG. 2. the wireless communication system 
includes a wireless device 130 and a hands-free kit 132. Wireless device 130 can 
be implemented using, for example, the wireless communication device 100 
20 illustrated in FIG. 1. or any other wireless communication device capable of 
communicating to remote locations via a wireless communication medium. 

Hands-free unit 1 32 can be provided to allow the user of wireless device 1 30 
to communicate in a hands free mode. Typically, hands-free unit 132 can include a 
microphone and speaker to provide speakerphone-like capabilities to wireless device 
25 1 30. Such capabilities are particularly desirable where wireless device 1 30 is utilized 
in an automobile or other mobile situation. In one embodiment, hands-free unit 132 
can be designed and implemented according to conventional industry standards for 
what is known as a "hands-free kit." In addition to these conventional standards, 
however, the illustrated embodiment includes a position determination system 134 
30 with hands-free unit 1 32. Position determination system 1 34 included with hands- 
free unit 132 allows for the determination of locational information of the hands-free 
unit and the wireless device 130 associated therewith. Position determination 
system 134 can determine the device's position in temis of usable coordinates such 
as for example, latitude, longitude, height, speed of travel, or other useful locational 
35 or positional parameters. Additionally, the position determination functionality can 
be incorporated into wireless device 130 as opposed to hands-free unit 132. 
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In one embodiment, position determination system 134 can be implemented 
using a GPS (global positioning system) or differential GPS system. As would be 
apparent to one of ordinary skill in the art after reading this description, alternative 
position determination systems can be utilized and combined with hands-free unit 
5 132. 

In another embodiment, the position determining device, instead of using a 
navigation system such as GPS, uses a signal of the wireless device itself in 
communication with two or more base stations to triangulate and get a fix on the 
position of the wireless device 130. Although useful and perhaps less expensive 
10 than including a GPS or other location determination receiver, such techniques may 
suffer from one or two weaknesses such as, for example, errors due to multipath 
signal transmission or inoperability in areas where only one base station is available. 
Also, where only two base stations are available, ambiguities may need to be 
resolved. 

15 Because in the embodiment illustrated in FIG. 2. position determination device 

134 is located in hands-free unit 132. it is desirable that wireless device 130 include 
both a voice and data interface. The voice interface allows hands free operation or 
speakerphone-like capabilities. The data interface provides an interface for position 
information such as that obtained by position determination system 134 such that the 

20 information can be received by wireless device 130 and provided to wireless network 
140. Additionally, as discussed below, in embodiments where voice recognition or 
speech synthesis are utilized and where they are provided in hands-free unit 132, 
such a data interface can be used to provide the data to be synthesized into speech 
or the data receiyed via the voice recognition. 

25 Wireless device 130 communicates with other users, PSTN users, the central 

office, and other entities and parties via a wireless network 140. Wireless network 
140 is typically made up of a plurality of base stations (such as, for example, base 
station 112) that provide a relay point or points for the communication. In the 
embodiment illustrated in FIG. 2, wireless device 130 can also use wireless network 

30 140 to access a data server 136. In this embodiment, data server 136 can use 
locational information provided by the wireless device 130 to retrieve and provide 
useful information to the user based on the positional information. 

Wireless network 140 can be a network such as, for example, a cellular 
network, a PCS network, a GSM network, or any communication network across 

35 which a wireless device 130 can access a data system such as server 136 with its 
associated one or more databases 138. In operation, when a user requests 
information, the position information is provided by a wireless device 130 to sen/er 
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136 across wireless network 140. Server 136 retrieves data pertaining to the request 
based on the positional infornnation. The retrieved data is returned via wireless 
network 140 to wireless device 130. This information can be displayed to the user 
on a display or audibly rendered to the user via. for example, speech synthesis or 

5 prerecorded scripts. 

Although the types of information that can be stored in database 138 and 
provided to a user upon request can be virtually limitless, a few examples are 
provided to better illustrate one or more applications for the invention. In one 
application, for example, a user may wish to obtain driving directions to a particular 

10 business, home, or other location. The user makes the request either via keypad 
entry or voice commands or a combination of both, and the request is provided to 
server 136 via wireless network 140. Because driving directions typically utilize a 
starting point, the positional information determined at the time of the request is 
provided to server 136 via wireless network 140 to provide a starting point from 

1 5 which to give the driving directions. 

Sen/er 136 utilizes the starting address determined by the positional 
information and the destination address provided by the user and calculates a route 
and compiles driving directions that reflect that route. The driving directions can be 
provided to the user over wireless network 140 such that they can be displayed on 

20 a display device and audible commands can be provide over a speaker of wireless 
device 130 or hands-free unit 132. In addition to step-by-step driving directions, a 
map can be displayed on the display of wireless device 130 to provide visual cues 
and information to the user. 

The user may be given options, such as, for example, selecting shortest 

25 possible route, limiting the route to highways, allowing the route to include secondary 
roads, avoiding bad neighborhoods or areas with high crime rates, and so on. The 
user's choice of options may then dictate how the route is calculated and 
determined. The options may be stored and prompts or scripts generated locally, or 
they may be defined at server 136, and the prompts or scripts provided to the user 

30 via network 140. 

In another example application, a user may wish to locate a particular type of 
facility in the vicinity of his or her current location. For example, the user may wish 
to find a list of eating establishments, gas stations, hotels, or other facilities or 
services that may be within the user's cun-ent vicinity. Again, the user can provide 

35 this request vocally or via keypad entry to server 1 36 across wireless network 140. 
Server 136 can use the user's current position as determined by the position 
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determination device 134 and provided to server 136 to determine the facilities or 
services of the nature requested located In the user's vicinity. 

The user may request the application of parameter limits or filters to refine the 
request and the selections retumed. For example, the user may enter a locatlonal 
filter, for example, requiring the retumed selections be within X miles of the user's 
cun-ent position. Additionally. If the user is seeking, for example, an eating 
establishment, the user may request or may be prompted to request a particular type 
of food (e.g.. Italian, French, American, etc.). a particular price range, a class of 
establishment (e.g., fast food, casual dining, formal, elegant, etc.) or other 
parameters that can further define classes to assist in the search for a location. As 
another example, in searching for a gas station, hotel, or motel, the user may request 
a particular chain or brand that most suits his or her preference. 

Again, such requests can be made, depending on the application, on the 
user's own initiative or based on prompting of the system to the user. For example, 
if the user enters a request to find a nearby eating establishment, the system may 
reply with a prompt asking questions such as proximity, type of food, type of 
establishment or other parameters such as, for example, those just described above. 
The user may reply to these prompts to allow server 136 to refine its search. 

In one embodiment, this prompting process to build a specific query can be 
done based on prompts provided by server 136. Altematively. to conserve 
bandwidth over wireless network 140, such prompts can be stored locally and made 
by the wireless device 130 or hands-free unit 132 to the user before the request is 
ever even sent to server 1 36. In this embodiment, it may be desirable to download 
scripts or prompts to wireless device 1 30 or hands-free unit 1 32 such that the latest 
in search criteria is available to the user. Preferably, however, larger amounts of 
data such as establishment locations, driving directions, etc. are stored at database 
138 such that large amounts of storage are not needed with the wireless device 130 
or hands-free unit 132. However, the distribution of data among these various 
devices can be made based on factors such as, for example, a cost benefit trade off 
considering storage costs at database 138 and locally within a wireless device and 
considering bandwidth and alrtime costs across wireless network 140. 

With the various applications of the invention, the user may also specify 
whether he or she wishes to avoid certain areas or parts of town that have a high 
cnme rate, gang activity, drug trafficking activity, or other undesirable or dangerous 
reputation, or are othenwise reputed to be less desirable areas. For example, crime 
statistics can be received from law enforcement authorities or other sources and 
compiled in the database. Certain areas or neighborhoods can be identified as high- 
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Qrime-rate areas, or other undesirable areas, the user may opt to avoid such areas 
and not receive choices for establishments in those areas, or not receive directions 
that will take the user through such areas on route to the establishment. This feature 
can be implemented automatically, or as an option selected by default or upon 
5 prompting of the user. 

Alternatively, the system may provide an automatic warning sound or 
indication, alerting the user whether he or she is entering a high-crime-rate area. 
Such features are particularly useful where the user is unfamiliar with a particular 
area in which he or she is travelling. 
10 FIG. 3 is an operational flow diagram illustrating an example process for 

requesting information across a wireless network 140. Referring now to FIG. 3. in 
a step 202, a user initiates a request for information. As stated above, this request 
can be made via a keypad entry or other keystroke on the device itself or, by voice 
commands in which the user audibly speaks his or her request and such request is 
15 recognized by a voice recognition system or circuitry. In a step 204, the system 
determines whether the feature requires position information. In one embodiment, 
where all information is based on positional information, this step can be eliminated, 
and it can be assumed that the request can only be fulfilled based on positional 
information. However, it is foreseeable that certain requests may be fulfilled based 
20 on either previous position information or can be fulfilled without position information, 
and as such this query may be made to avoid having to send such position 
information across wireless network 140. 

In a step 212, position determination device 134 acquires the position of the 
wireless device. In one embodiment, the position determination acquisition is 
25 occurring somewhat constantly as long as the wireless device or hands-free unit is 
powered on. Thus, if position information is required, the most current information 
can be sent to server 136. In the embodiment illustrated in FIG. 2 where the position 
determination device is positioned in hands-free unit 132, the position data is 
provided to wireless device 130 for subsequent transmission to server 136 via 
30 wireless network 140. As such, in a step 214, the position data is provided to 
wireless device 130. 

In a step 206, wireless device 130 sends the request to server 136 via 
wireless network 140. This request includes the position information or position data 
if required by the information requested, or if required to fulfill the information 
35 request. In a step 208. server 136 retrieves the data or information requested from 
database 138. Data may be retrievable and usable in raw form, or processing may 
be required to provide a product to the user. This can be based on the type of 
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request made, the information requested, and the manner or format in which the 
information is stored in database 138. 

As stated above, in one embodiment, scripts or other prompts may be 
provided back to the user to refine the information request. Such scripts can be 
5 stored on database 138 and retrieved by server in this step 208 and provided to the 
user in step 210. If this is the case, the user provides the requested information via 
wireless device 130 and the sen/er uses this refined information to look up additional 
data or information in database 138, or to help refine the user's query. This is 
illustrated by flow line 222 and the repetition of steps 202, 206 and 208. In this 

10 repetition, updated position information may also be used depending on the amount 
of time elapsed and the distance traveled in that time. 

As stated above, in one embodiment, some or all of the prompts for options 
for refining a request can be stored locally at device 130 or hands-free unit 132 such 
that the give and take of information required to build a refined request doesn't need 

15 to be provided across wireless network 140. In this embodiment, the repetition of 
information requests as illustrated by flow line 222 does not need to be followed, but 
instead occurs locally, preferably before the query is sent. 

Once the request has been refined to the extent desired or possible, server 
136 utilizes the refined request to retrieve the desired data from database 138. 

20 Continuing with the examples described above, server 136 may retrieve locational 
information for various restaurants, gas stations, hotels, or other facilities or sen/ices 
in the vicinity of the user's current location. A listing of these facilities or services that 
fit within the request can be provided back to the user via wireless network 140. This 
again is illustrated by step 210. As stated above, the information can be provided 

25 in audible form via a speech synthesizer or in textual form on a display. In one 
embodiment, the order in which the information is provided can be provided in a 
ranked priority order providing the best fits first to the user. In embodiments where 
the information is provided via audible voice information, this voice can be 
prerecorded or synthesized at server location 136 and provided as audio data across 

30 wireless network 140. Alternatively, the information can be sent across wireless 
network 140 as data and the speech synthesized vocally from this data. 

Once the user selects a facility or service from the list of options provided, 
server 136 can retrieve or compute driving directions to the facility or service based 
on the user's current position. Again, if sufficient time has elapsed to significantly 

35 alter the user's current position, the server may request for a wireless device or 
hands-free unit may automatically provide an update on the position information as 
determined by position determination device 134. 
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In embodiments where speed of travel is provided as a parameter with the 
iocational information, the determination of whether to update the ' position 
infomiation can in part be made based on this parameter. Obviously, where the user 
is traveling at a higher rate speed, a shorter amount of time will elapse before an 
update in the position information affects the accuracy of the directions. Additionally, 
where the user is approaching a freeway exit or other waypoint in the route being 
computed, server 136 may request a position update to ensure that this waypoint 
has not been passed. If it has been passed, an alternative route is preferably 
calculated, or the route requests the user to backtrack to the passed waypoint. 
Thus information such as speed of travel, time since original request, distance to 
first or subsequent way points, and other information can be used to determine 
whether the position information of the user needs to be updated in fulfilling the 
request. 

As stated above, in one embodiment, position-determination device 134 is 
located in hands-free unit 132. FIG. 4 is a functional block diagram illustrating an 
example implementation of a hands-free unit 132 according to one embodiment of 
the invention. In the embodiment illustrated in FIG. 4. hands-free unit 132 includes 
as the position determination device 134 a GPS receiver 304 and an associated 
controller 306. As illustrated in FIG. 4. position information is exchanged with 
20 wireless device 130 via data in-out interface 308. Also illustrated in FIG. 4 is an 
antennae 310 utilized to allow GPS receiver 304 to communicate with the 
constellation of GPS satellites. As stated above, alternative position detemination 
devices can be implemented. 

Also illustrated in the embodiment of FIG. 4. are a speaker and microphone 
25 utilized to provide speakerphone-like capabilities to wireless device 130. In the 
embodiment illustrated in FIG. 4. an audio processor is included to provide A/D and 
D/A and echo canceling to digitize the voice or to provide audible voice from the 
digital data. Preferably, in one embodiment, the digitized voice is in the form of PCM 
(pulse code modulated) data, although other data coding techniques can be utilized. 
30 As stated above, the system can include voice synthesis or voice recognition, 

or both depending on the features and aspects implemented with the invention. 
Also as stated above, in one embodiment, the voice synthesis and recognition are 
provided in hands-free unit 132 although they could be provided in wireless device 
130 or at server 136. 

35 FIG. 5 is a functional block diagram illustrating an example implementation of 

a hands-free unit 132 with voice synthesis and recognition. In this embodiment, 
speech commands to operate the system as spoken by the user are received by 
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microphone 314, digitized by audio processor 316 and run through a voice 
recognition algorithm 322. The recognized voice commands can be provided to 
controller 306 and sent to server 136 as data 308. Similarly, information retrieved 
by server 136 can be provided in data form received by controller 306 and provided 
5 to voice synthesizer 324. Voice synthesizer 324 converts this information to digital 
voice data, which is processed by audio processor 316 and played to the user via 
speaker 312. Additionally, audio information can be included via audio in-out 
communication path 309. Where speech synthesis or recognition is performed by 
server 136, digital voice is sent across network 140 and can be provided to or 

10 received from the user via audio in-out connection 309. 

In one embodiment, where position determination device 134 is located in 
hands-free unit 132, wireless device 130 sends a location information request 
message to hands-free unit 132. Hands-free unit 132 in response sends a location 
information response message to the phone. The location information response 

15 includes parameters indicating the position, such as, for example, time, longitude, 
latitude, height, speed, and data age. 

FIG. 6 is a diagram illustrating an example format for the location information 
request 404 and the location infomnation response 408 according to one embodiment 
of the invention. As illustrated in the example implementation of FIG. 6, location 

20 information request 404 is a one byte data field. Response 408 includes in the 
illustrated embodiment several fields, including time 410, longitude 412, latitude 414, 
height 416, speed 418 and data age 420. In the illustrated embodiment, the time 
field 410 Is six bytes in length, longitude field 412 is nine bytes in length, latitude 414 
is eight bytes in length, height field 416 is eight bytes in length, speed field 418 is 

25 three bytes in length, and data age 420 is one byte in length. As would be apparent 
to one of ordinary skill in the art after reading this description, other lengths for the 
fields can be selected based on resolution required or the amount of data desired to 
be included with each parameter. 

In one embodiment, the time is GPS time of day in seconds and is in ASCII 

30 format. In one embodiment, longitude, latitude and speed are also in ASCII format, 
with the longitude data being positive east, the latitude data being positive north and 
the speed being in miles per hour. In one embodiment, the data age reflects the age 
of the return data and can indicate whether the data is fresh, old, or otherwise not 
available. In one embodiment, data is listed as fresh if it is less than ten seconds of 

35 age, or old if it is greater than or equal to ten seconds. Of course, with these 
parameters 410 through 420, alternative formats can be provided and of course 
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alternative time frames can be established for determining whether the data is fresh 
or old. 

In some embodiments, a status request and response are used to query the 
status of position determination device 134 prior to requesting location information. 
5 This setup is particularly useful in applications where position detemnination device 
is a GPS receiver. In one example embodiment, the request message is one byte 
in length and simply requests a status of position determination device. In one 
example implementation, the response can include a one byte status word indicating 
whether the device is ready or not ready and can further be modified to include 
1 0 additional information such as, for example, a reason why the status is ready or not 
ready, or other information that may be pertinent to the situation. 

The various embodiments and features of the invention described above may 
be implemented using hardware, software or a combination thereof and may be 
implemented using a computing system having one or more processors. In fact, in 
1 5 one embodiment, these elements are implemented using a processor-based system 
capable of carrying out the functionality described with respect thereto. An example 
processor-based system 502 is shown in FIG. 7. The computer system 502 includes 
one or more processors, such as processor 504. The processor 504 is connected 
to a communication bus 506. Various software embodiments are described in terms 
20 of this example computer system. After reading this description, it will become 
apparent to a person skilled in the relevant art how to implement the invention using 
other computer or processor systems and/or architectures. The functionality of the 
invention as described above is not dependent on a particular computer or processor 
architecture. 

25 Processor-based system 502 can include a main memory 508. preferably 

random access memory (RAM), and can also include a secondary memory 510. The 
secondary memory 510 can include, for example, a hard disk drive 512 and/or a 
removable storage drive 514, representing a floppy disk drive, a magnetic tape drive, 
an optical disk drive, etc. The removable storage drive 514 reads from and/or writes 

30 to a removable storage medium 518 in a well known manner. Removable storage 
media 518. represents a floppy disk, magnetic tape, optical disk. etc. which is read 
by and written to by removable storage drive 514. As will be appreciated, the 
removable storage media 518 includes a computer usable storage medium having 
stored therein computer software and/or data. 

35 In alternative embodiments, secondary memory 51 0 may include other similar 

means for allowing computer programs or other instmctions to be loaded into 
computer system 502. Such means can include, for example, a removable storage 
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unit 522 and an interface 520. Examples of such can include a program cartridge 
and cartridge interface (such as that found in video game devices), a removable 
memory chip (such as ah EPROM, or PROM) and associated socket, and other 
removable storage units 522 and interfaces 520 which allow software and data to be 
5 transferred from the removable storage unit 522 to computer system 502. 

Computer system 502 can also include a communications interface 524. 
Communications interface 524 allows software and data to be transferred between 
computer system 502 and external devices. Examples of communications interface 
524 can include a modem, a network interface (such as, for example, an Ethernet 

10 card), a communications port, a PCMCIA slot and card, etc. Software and data 
transferred via communications interface 524 are in the form of signals which can be 
electronic, electromagnetic, optical or other signals capable of being received by 
communications interface 524. These signals are provided to communications 
interface via a channel 528. This channel 528 carries signals and can be 

15 implemented using a wireless medium, wire or cable, fiber optics, or other 
communications medium. Some examples of a channel can include a phone line, 
a cellular phone link, an RF link, a network interface, and other communications 
channels. 

In this document, the terms "computer program medium" and "computer 
20 usable medium" are used to generally refer to media such as removable storage 
device 518. a disk capable of installation in disk drive 512, and signals on channel 
528. These computer program products are means for providing software or 
program instructions to computer system 502. 

Computer programs (also called computer control logic) are stored in main 
25 memory and/or secondary memory 510. Computer programs can also be received 
via communications interface 524. Such computer programs, when executed, 
enable the computer system 502 to perform the features of the present invention as 
discussed herein. In particular, the computer programs, when executed, enable the 
processor 504 to perform the features of the present invention. Accordingly, such 
30 computer programs represent controllers of the computer system 502. 

In an embodiment where the elements are implemented using software, the 
software may be stored in, or transmitted via, a computer program product and 
loaded into computer system 502 using removable storage drive 514. hard drive 512 
or communications interface 524. The control logic (software), when executed by the 
35 processor 504, causes the processor 504 to perform the functions of the invention 
as described herein. 
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in another embodiment, the elements are implemented primarily in hardware 
using for example, hardware components such as PALs. application specific 
integrated circuits (ASICs) or other hardware components. Implementation of a 
hardware state machine so as to perform the functions described herein will be 
apparent to persons skilled in the relevant art(s). In yet another embodiment, 
elements are implemented using a combination of both hardware and software. 



4 Conclusion 

While various embodiments of the present invention have been descnbed 
above it should be understood that they have been presented by way of example 
only and not limitation. Thus, the breadth and scope of the present invention should 
not be limited by any of the above-described exemplary embodiments, but should be 
defined only in accordance with the following claims and their equivalents. 
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Claims 

1 . A wireless communication apparatus, comprising 

a wireless communication device including a wireless transceiver configured 
to send and receive communications across a wireless communication network and 
5 a processor; 

a hands-free unit coupled to said wireless communication device and 
including a speaker and a microphone configured to provide audio information to a 
user and to accept audio information from said user; 

a global positioning system receiver located in said hands-free unit and 
10 configured to determine a location of said hands-free unit and to provide position 
data indicative of said location to said wireless communication device; and 

computer program code logic executable on said processor said 
computer program code logic including 

computer program code logic configured to accept an information 
1 5 request from the user via the wireless communication device. 

computer program code logic configured to receive said location 
information from said global positioning system, and 

computer program code logic configured to provide said position 
information and said information request to a server across said wireless 
20 communication network; 

whereby said server uses said location information to fulfill said information 
request and returns a response to said information request to the wireless 
communication device across said wireless communication network, 

2. The wireless apparatus of claim 1, wherein said computer program 
25 logic further includes computer program code logic configured to determine whether 

location information is required to fulfill said information request. 

3. The wireless apparatus of claim 1. wherein said computer program 
logic further includes computer program code logic configured to receive said 
response to said information request from said server and to provide said response 

30 to said user. 

4. The wireless apparatus of claim 1, wherein said response to said 
information request is provided to the user as at least one of a visual display via a 
display device on said wireless communication device and voice information via said 
hands-free unit. 
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5. The wireless apparatus of claim 1 , wherein said information request 
can be made by the user via at least one of voice or keypad input. 

6. The wireless apparatus of claim 1 , wherein an interface between said 
wireless communication device and said hands-free unit includes a voice interface 

5 to exchange vocal information and a data interface to exchange said location 
information. 

7. The wireless apparatus of claim 1 , wherein said location information 
comprises at least one of the group of latitude, longitude, elevation, speed of travel, 
time, and age of data. 

10 8. The wireless apparatus of claim 1, wherein said wireless 

communication device is a wireless handset. 

9. The wireless apparatus of claim 1, wherein said wireless 
communication device is one of the group of a cellular. PCS, or GSM communication 
device. 

15 10. The wireless apparatus of claim 1, wherein said hands-free unit 

comprises a voice recognition unit and a speech synthesizer. 

11. A wireless information retrieval system, comprising: 
a wireless communication device including a transceiver for sending and 

receiving communications across a wireless communication network; 

a hands-free unit coupled to said wireless communication device and 
including a speaker and a microphone configured to provide audio information to a 
user and to accept audio information from said user; 

a position determination system receiver in said hands-free unit and 
configured to determine a location of said hands-free unit and to provide position 
data indicative of said location to said wireless communication device; 

wherein said wireless communication device fonwards said position data to a 
server across the wireless communication network along with a request for 
information. 

12. The wireless information retrieval system of claim 11, wherein a 
30 response to said request for information is provided to the user as at least one of a 



20 



25 
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visual display via a display device on said wireless communication device and voice 
information via said hands-free unit. 

13. The wireless information retrieval system of claim 11, wherein said 
information request can be made by the user via at least one of voice or keypad 

5 input. 

14. The wireless information retrieval system of claim 11. wherein an 
interface between said wireless communication device and said hands-free unit 
includes a voice interface to exchange vocal information and a data interface to 
exchange said location information. 

10 15. The wireless information retrieval system of claim 11, wherein said 

location information comprises at least one of the group of latitude, longitude, 
elevation, speed of travel, time, and age of data. 

16. The wireless information retrieval system of claim 11, wherein said 
wireless communication device is a wireless handset. 

15 17. The wireless information retrieval system of claim 11. wherein said 

wireless communication device is one of the group of a cellular. PCS. or GSM 
communication device. 

18. The wireless information retrieval system of claim 11, wherein said 
position determination system is a GPS. 

20 19. The wireless information retrieval system of claim 11, wherein said 

hands-free unit comprises a voice recognition unit and a speech synthesizer. 

20. A method for accommodating information requests from wireless user, 
comprising: 

accepting an information request from a user of a wireless communication 
25 device; 

determining locational information of said wireless communication device; 
forwarding said information request and said locational information to a server 
via a wireless communication link, 
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receiving from said server a response to said information request, wherein 
said server compiles said response based on said locational information. 

21 . The method of claim 20, wherein said information request can by made 
by the user via at least one of voice command or keypad entry. 

5 22. The method of claim 20, wherein said detenmining location parameters 

is performed by a hands-free unit coupled to the wireless communication device. 

23. The method of claim 20 wherein said locational information is 
determined using a GPS. 

24. The method of claim 23. wherein said locational information comprises 
10 at least one of the group of latitude, longitude, elevation, speed of travel, time and 

age of data. 

25. The method of claim 23. wherein said wireless communication device 
is a wireless handset. 

26. The method of claim 23, wherein said wireless communication device 
15 is one of the group of a cellular, PCS, or GSM communication device. 

27. A system for accommodating information requests from wireless user, 
comprising: 

means for accepting an information request from a user of a wireless 
communication device; 
20 means for determining locational information of said wireless communication 

device; 

means for forwarding said information request and said locational information 
to a server via a wireless communication link. 

means for receiving from said server a response to said information request. 
25 wherein said server compiles said response based on said locational information. 

28. The system of claim 27, wherein said information request can by made 
by the user via at least one of voice command or keypad entry. 
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29. The system of claim 27. wherein said means for determining locational 
parameters is included with a hands-free unit coupled to the wireless communication 
device. 

30. The system of claim 29, wherein a response to said request for 
5 information is provided to the user as at least one of a visual display via a display 

device on said wireless communication device and voice information via said hands- 
free unit. 

31. The system of claim 27, wherein an interface between said wireless 
communication device and said hands-free unit includes a voice interface to 

10 exchange vocal information and a data interface to exchange said location 
information. 

32. The system of claim 27, wherein said location information comprises 
at least one of the group of latitude, longitude, elevation, speed of travel, time, and 
age of data. 

15 33. The system of claim 27, wherein said wireless communication device 

is a wireless handset. 

34. The system of claim 27, wherein said wireless communication device 
is one of the group of a cellular. PCS, or GSM communication device. 

35. The system of claim 27, wherein said means for determining location 
20 Information is a GPS. 

36. The system of claim 29, wherein said hands-free unit comprises a 
voice recognition unit and a speech synthesizer. 

37. A computer program product comprising a computer useable medium 
having computer program logic recorded thereon for enabling a processor in a 

25 computer system to request information based on locational information of a user, 
said computer program logic comprising: 

computer program code computer program code means for accepting an 
information request from a user of a wireless communication device; 
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computer program code means for determining locational information of said 
wireless communication device; 

- computer prograni code means for forwarding said information request and 
said locational information to a sen/er via a wireless communication link, 
5 computer program code means for receiving from said server a response to 

said information request, wherein said server compiles said response based on said 
locational information. 

38. The computer program product of claim 37, wherein said information 
request can by made by the user via at least one of voice command or keypad entry. 

10 39. The computer program product of claim 37, wherein said computer 

program code means for determining locational parameters is included with a hands- 
free unit coupled to the wireless communication device, 

40. The computer program product of claim 37, wherein a response to said 
request for information is provided to the user as at least one of a visual display via 

15 a display device on said wireless communication device and voice information via 
said hands-free unit. 

41. The computer program product of claim 37. wherein said location 
information comprises at least one of the group of latitude, longitude, elevation, 
speed of travel, time, and age of data. 
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